Intestinal injury is present in up to 16% of patients undergoing laparotomy for blunt abdominal trauma, making the gut the third most frequently injured intra-abdominal organ after the liver and spleen I. Delays in the diagnosis of intestinal injury brought about by inconsistent physical signs and the presence of concomitant injuries make a large contribution to the related morbidity and mortality/. The results of two series of experiments give an insight into the mechanisms of gut injury; these findings may aid the clinician in the management of abdominal blunt trauma by helping with the selection of patients for operative treatment. All experiments reported here were carried out under the provisions of Home Office Regulations in place at that time. Animals were anaesthetized at the time of exposure to trauma and remained under anaesthesia to the point of euthanasia.
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In the first series, 31 anaesthetized Large White pigs (weight 54--85 kg) were impacted with non-penetrating projectiles of five different masses. Abdominal compressions of between 22% and ')1% of maximum internal abdominal diameter were produced; pre-impact projectile velocities were in the range 15.9-94.3ms-1 (most road traffic accident impacts take place at velocities of the order of 25 m s -1). No small intestinal injuries were sustained below an initial impact velocity of 40 m s-1 despite near maximal abdominal compression. Above this velocity, small bowel injury was frequent. Injury to the colon was sustained across all ranges of abdominal compression and impact velocity and could not be correlated with any biophysical index of abdominal wall motion.
In the second series of experiments, 36 anaesthetized Large White pigs (weight 19-63 kg) were exposed to primary blast effects of a standard explosive charge at a distance of 2 m. They were fitted with blast protection previously shown to reduce the ingress of stress wave energy into the body. A variable degree of pulmonary protection Surgeon Cmdr N P J Cripps, Monckton House, Institute of Naval Medicine, Crescent Road, Averstoke, Gosport, Hampshire P012 2DL, England WINNER OFBAYER PRIZE, 1 DECEMBER 1994 was shown in these animals; when lung injury was eliminated-an injury caused by stress waves-injury to the small bowel was also prevented. Large bowel injury was not prevented by these protective materials.
The mechanism of intestinal injury has been under discussion since Aristotle noted small bowel perforation in deer after blunt abdominal impact. Recent opinion has been that the intestine is injured by either crushing or bursting. The results of these experiments demonstrate that the small intestine, at least, may be contused when fast, low momentum impacts take place which do not result in gross abdominal displacement. These conditions promote the propagation of high pressure stress waves within the abdomen; elimination of these waves affords protection to the small bowel. Both the small bowel and the colon may also be injured by shearing forces produced by gross abdominal distortion. The colon, due to its more marked natural peritoneal fixity, is likely to be more vulnerable to these forces than the small bowel which is able to dislocate on impact.
After blunt impact the abdomen may absorb considerable amounts of energy despite not undergoing gross distortion, e.g. after ballistic wounding (even if the missile has been defeated by protective garments) and after exposure to short duration blast waves. Under these conditions intestinal injury is frequent, because of the generation and propagation of stress waves. An understanding of the mechanism of intestinal injury will be helpful to the trauma surgeon and may help in making the correct decision to proceed to laparotomy before complications due to the delayed diagnosis of intestinal perforation and contusion ensue.
